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Abstract

Little is known about nicotine and addiction beliefs held by those who are foreign-born in the US
and how these beliefs are associated with acculturation and race/ethnicity. This study attempts to
address these research gaps. Data were analyzed from two cycles of the Health Information
National Trends Survey, HINTS-FDA 2015 (n=3738) and HINTS-FDA 2017 (n= 1736). HINTS-
FDA is a tobacco-focused, cross-sectional, nationally representative survey of US non-
institutionalized civilian adults aged 18 years or older. We first assessed associations between
foreign-born status and beliefs about nicotine and addiction using weighted chi-square analyses.
Then, using only the foreign-born sample, we examined the associations of nicotine and addiction
beliefs with race/ethnicity and acculturation (i.e., English proficiency and U.S. tenure) using
weighted multiple linear regression. Results showed that, compared to US-born respondents,
foreign-born respondents were more likely to be concerned with being addicted to nicotine and to
believe that low nicotine cigarettes would have much lower lung cancer risk than a typical
cigarette. Among the foreign-born, NH-Black and Hispanic respondents were more likely to see
low nicotine cigarettes as harmful and addictive compared to NH-White respondents. The
relationship between acculturation and nicotine beliefs was complex with lower acculturation
associated with elevated misperceived risk of nicotine and also ratings of addictiveness. Further
research among key subpopulations may inform communication, education and dissemination
strategies, especially among vulnerable populations.
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Introduction

The US demographic profile is projected to become much more diverse in coming years.
Currently, non-Hispanic Whites (NHWSs) account for more than 60% of the total population;
however, by 2044, the US will become a “majority-minority” nation, with NHWs remaining
the single largest racial/ethnic group but comprising less than 50% of the nation’s total
population (Colby and Ortman, 2014). In addition, the foreign-born population is rapidly
growing. In 2015, the US foreign-born population reached 43.2 million, accounting for
13.4% of the general US population (Lopez and Bialik, 2017). Foreign-born individuals are
defined as individuals residing in the United States who were not born in the US and were
not US citizens at birth (U.S. Census Bureau, n.d.). The foreign-born population is projected
to grow to 78 million by 2060, reflecting an 80% increase from 2015 (Colby and Ortman,
2014). This study seeks to study tobacco harm and addiction beliefs held by the foreign-born
as our understanding of tobacco health beliefs among this population is limited.

Foreign-born populations and smoking behavior

Findings on foreign-born health vary across health outcomes, demographics, socioeconomic
status, and other cultural factors (Castaneda et al., 2015). However, many studies have
reported the socalled “healthy immigrant effect,” with foreign-born individuals showing
better health outcomes compared to their US-born counterparts (Argeseanu Cunningham et
al., 2008). A similar pattern is also found in tobacco use studies as foreign-born individuals
generally display lower smoking prevalence compared to their US-counterparts (Baluja et
al., 2003; Lariscy et al., 2013; Wade et al., 2013). However, the relationship between
foreign-born status and smoking behavior is complicated and can vary based on factors such
as gender, country of origin, race/ethnicity, acculturation, and the intersections of these
factors (Bethel and Schenker, 2005; Kim et al., 2007; National Cancer Institute, 2017; Reiss
etal., 2015).

Foreign-born smoking behavior is associated with acculturation (i.e., the process through
which immigrants gradually adapt to the culture, values, and customs of the host country
through contact with the native population) (Berry et al., 2011). While some studies employ
multi-item acculturation measures, it is also common to see proxy indicators of acculturation
in the literature such as length of residence in the US and English language proficiency
(Bethel and Schenker, 2005; Kim et al., 2007; Wallace et al., 2010). Much research on
acculturation and smoking behavior is conducted among the Hispanic and Asian foreign-
born populations (National Cancer Institute, 2017). Studies on the Hispanic population
report a positive relationship between acculturation and cigarette smoking (i.e., as Hispanic
foreign-born individuals become more acculturated, smoking prevalence increases) (Bethel
and Schenker, 2005; Lorenzo-Blanco et al., 2015; Wilkinson et al., 2005), although the
reverse pattern has also been observed in other studies (Cantrell, 2014; Cooper et al., 2011).
For Asian foreign-born individuals, research suggests that acculturation is negatively
associated with cigarette smoking among Asian men and positively associated with smoking
among Asian women (Kim et al., 2007; Choi et al., 2008). Overall, it appears that
acculturation plays an important but complex role in smoking behavior among the foreign-
born, contributing to either increased or decreased risk depending on racial/ ethnic
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membership. Despite epidemiological evidence about smoking behaviors, less is known
about the foreign-born population’s beliefs about tobacco use, and specifically, nicotine.

1.2. Nicotine beliefs

Research shows that the public holds inaccurate nicotine beliefs. Previous studies indicate
that perceptions of nicotine include the belief that nicotine causes cancer (Bansal-Travers et
al., 2010; Cummings et al., 2004; O’Brien et al., 2017; McQueen et al., 2014), that using
nicotine in any form is as bad as smoking (Heavner et al., 2009), that lower nicotine content
(LNC) and “light” cigarettes are less addictive and harmful than regular cigarettes
(Cummings et al., 2004; O’Brien et al., 2017; Denlinger-Apte et al., 2017; Talhout et al.,
2018) and can improve one’s chances of quitting smoking (Bansal-Travers et al., 2010). It is
important to note that while very low nicotine content (VLNC) cigarettes reduce the nicotine
content of cigarettes to minimally addictive levels that may reduce tobacco dependence
(Food and Drug Administration, 2017; Tidey et al., 2016; Tidey et al., 2013; Hatsukami et
al., 2017), VLNC cigarettes are distinct from (a) LNC cigarettes that have less dramatic
reductions of nicotine and are not less addictive than regular cigarettes (Hatsukami et al.,
2010; Dermody et al., 2015) and (b) “light” cigarettes with design features such as increased
ventilation that produce low nicotine yields in machines but do not actually reduce the
nicotine content in cigarette tobacco (Talhout et al., 2018; Benowitz and Henningfield, 2013;
Donny et al., 2014). Due to these beliefs, nonsmokers may be willing to experiment with
LNC or “light” cigarettes as research suggests that consumers believe lower nicotine
products to pose lower cancer, heart disease, stroke, and addiction risk compared to regular
cigarettes (Denlinger-Apte et al., 2017). A systematic review by Pfeffer and colleagues
examined smokers’ understandings and lay beliefs about addiction to smoking and nicotine
(Pfeffer et al., 2017). Findings indicated that most smokers believe that smoking is addictive
and that they are addicted to cigarettes. However, it was noted that most of the quantitative
studies examined addiction in the context of smoking or cigarettes while little is known
about perceptions of the role of nicotine in addiction. This analysis will attempt to address
this important research gap.

US studies on knowledge and beliefs about tobacco use among those who are foreign-born
have largely focused on tobacco harm perceptions. In general, those who are foreign-born
can correctly identify the association between smoking and increased risk of major chronic
diseases (Chan et al., 2007; Kim et al., 2000; Maxwell et al., 2007). Research gaps remain,
however, about foreign-born beliefs on nicotine and addiction. One study by Zinser et al.
(2011) surveyed a group of non-Latino and Latino adult smokers, including foreign-born
Latino smokers, in Colorado and found that compared to non-Latinos, Latino adult smokers
were significantly less likely to endorse the belief that, “People who smoke cigarettes
regularly are addicted to nicotine” and significantly more likely to endorse the belief that
nicotine causes cancer, indicating inaccurate nicotine beliefs among the Latino sample.
However, because the sample of Latino smokers in the study was not restricted to the
foreign-born (66% of the respondents were born in the US), these results cannot be
generalized to the foreign-born population. Overall, the literature on foreign-born nicotine
and addiction beliefs is still in its nascence. This analysis will attempt to address this
important research gap.
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The current analysis examines associations between foreign-born status and nicotine and
addiction beliefs. The analysis objectives are (1) to describe and compare nicotine and
addiction beliefs between UShorn respondents and foreign-born respondents; and (2) to
examine the role of race/ethnicity and acculturation in nicotine and addiction beliefs among
the foreign-born.

2. Method

2.1. Participants and design

The Health Information National Trends Survey (HINTS) is a cross-sectional nationally-
representative survey which has been administered by the National Cancer Institute (NCI)
since 2003. The HINTS population is adults aged 18 years or older in the civilian non-
institutionalized US population. HINTS-FDA cycles are special cycles of data collection
conducted by NCI in partnership with FDA to combine the traditional HINTS topics with
additional tobacco-relevant modules. We tested for differences in socio-demographic
characteristics, current smoking status, and foreign-born status for the HINTS-FDA 2015
and HINTS-FDA 2017 cycles. Because the two cycles were similar, data from the
HINTSFDA 2015 (n=3738) and HINTS-FDA 2017 (n= 1736) were combined for the
current study (total N = 5474). Data were collected in both cycles through self-administered
mail surveys sent to a sample of residential addresses; survey items were identical across
both cycles. The weighted response rate was 33% in 2015 and 34% in 2017. All households
received materials in English unless Spanish materials were requested. Out of 5474
questionnaires, 42 (1.5%) were completed in Spanish. Additional methodological
information is available elsewhere (Westat, 2015; Blake et al., 2016; Westat, 2017).

2.2. Measures

2.2.1. Beliefs and perceptions about nicotine and addiction—Three items
assessed nicotine beliefs: “Nicotine is the main substance in tobacco that makes people want
to smoke,” “The nicotine in cigarettes is the substance that causes most of the cancer caused
by smoking,” and “Addiction to nicotine is something that | am concerned about.” Response
categories included Strongly disagree, Disagree, Agree, Strongly agree, and Don’t know.
One item assessed perception of cigarette addiction, “Overall, how addictive do you believe
each of the following is?... Cigarette smoking.” Responses included Not at all addictive,
Moderately addictive, Very addictive, and Don’t know. Four items assessed low nicotine
cigarette beliefs, and respondents rated whether a cigarette advertised as “low nicotine”
would: (1) be more or less harmful than a typical cigarette; (2) have lower or higher risk of
causing lung cancer than a typical cigarette; (3) be more or less addictive than a typical
cigarette; and (4) be believable. Items 1-3 had five response options that ranged from [Much
less/Much lower than a typical cigarette to Much more/Much higher] than a typical cigarette,
with a midpoint of Equally [harmful/risky/addictive]. 1tem 4 responses included Not at all
believable, A little believable, Somewhat believable, and Very believable.

2.2.2. Foreign-born status—This was assessed by the item “Were you born in the
United States?” Respondents were categorized as foreign-born if they answered no and as
US-born if they answered yes.
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2.2.3. Racial/ethnic identity—This item reflects combined response categories from
one item that assessed ethnicity (“Are you of Hispanic, Latino/a, or Spanish origin?”) and
one item that assessed (“What is your race?””). The combined response categories included
one Hispanic category and four non-Hispanic (NH) categories: White, Black, Asian and
Pacific Islander (API), and Other (including American Indian, Alaska Native, and multiple
races). For multivariate analyses, API and Other were combined due to small samples.

2.2.4. Acculturation—Following examples in the literature (Bethel and Schenker, 2005;
Kim et al., 2007; Wallace et al., 2010), acculturation was measured with two proxy
indicators. One assessed English proficiency, “How well do you speak English?” Response
categories were Not at all, Not well, Well, Very well. Another assessed length of residency
in the US or US tenure, “In what year did you come to live in the United States?” We
calculated the total number of years respondents had resided in the U.S. at the time of survey
completion and recoded into three levels: 1-10 years, 11-20 years, and > 20 years, following
similar strategies by other studies (Nguyen et al., 2010; Yang et al., 2011; Yao and
Hillemeier, 2014).

2.2.5. Socio-demographic characteristics—Demographic variables included age
(four levels: 18-24; 25-44; 45-64; 65+ years), sex (male; female), health insurance status
(insured; not insured), urban/rural status, marital status (recoded into three categories:
single, never been married; married/living with a partner; widowed/separated/divorced), and
educational attainment (recoded into four levels: less than high school diploma/high school
graduate/GED; some college/vocational or technical training; college graduate;
postgraduate); household income (five levels: <$19,999, $20,000-49,999; $50,000-74,999;
$75,000-99,9999; =$100,000); and HINTS-FDA cycle (two levels: 2015; 2017).

2.2.6. Current smoking status—Consistent with past research, respondents were
classified as current smokers if they smoked at least 100 lifetime cigarettes (i.e., ever
smoker) and now smoke every day or some days (Hu et al., 2016). Respondents were
classified as former smokers if they had smoked at least 100 lifetime cigarettes and currently
did not smoke at all and as never smokers if they had smoked fewer than 100 lifetime
cigarettes (Bonhomme et al., 2016; Fagan et al., 2007).

2.3. Data analysis

Analyses were conducted using SAS 9.3 and SAS-callable SUDAAN 11.0. Analyses used
jackknife replicate weights to generate nationally representative estimates and to account for
the complex sampling design (Westat, 2015). Associations were assessed between foreign-
born status and other variables of interest (demographic variables, current smoking status,
and beliefs about nicotine and addiction) using weighted chi-square analyses. Weighted
multiple linear regression analyses were restricted to the foreign-born sample and regressed
nicotine and addiction beliefs on race/ethnicity, English proficiency, and U.S. tenure. For
these analyses, “don’t know” responses to nicotine belief items were excluded.l Additional
significant bivariate correlates (p < 0.05) of nicotine belief items were selected as control
variables and adjusted for in the regression models. Missing data were handled by listwise
deletion. In the reported findings, counts are unweighted while proportions are weighted.
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3. Results

3.1. Demographic characteristics and current smoking status of US-born vs. foreign-born

Of the sample, 486 (14%) were foreign-born. As Table 1 shows, foreign-born respondents
were significantly more likely to be male (58% foreign-born vs. 47% US-born), Hispanic
(40% foreign-born vs. 11% US-born), NH-Other (30% foreign-born vs. 4% US-born),
college graduates (33% foreign-born vs. 20% US-born), post-graduates (19% foreign-born
vs. 12% US-born), and married or living with a partner (69% foreign-born vs. 54% US-
born) compared to the US-born. Compared to US-born respondents, foreign-born
respondents had a significantly smaller proportion of those who spoke English “‘very well’
(55% foreign-born vs. 95% US-born). In addition, foreign-born respondents had a
significantly greater proportion of never smokers (72% foreign-born vs. 59% US-born) and
smaller proportion of former smokers (18% foreign-born vs. 25% US-born) than US-born
respondents. There were no differences in proportions of current smokers.

3.2. Nicotine perception and beliefs

Compared to US-born respondents, foreign-born respondents had a lower proportion of
those who disagreed (5% foreign-born vs. 14% UShorn) and higher proportion of those who
strongly agreed (37% foreign-born vs. 27% US-born)2 with the belief Addiction is
something | am concerned about. In addition, a higher proportion of those who are foreign-
born believed low nicotine cigarettes would have much lower risk (18% foreign-born vs. 2%
US-born) of causing lung cancer than a typical cigarette compared to those US-born. Refer
to Table 2.

3.3. Correlates of nicotine perception and beliefs among the foreign-born

Table 3 shows multivariate models with significant findings. Among the foreign-born,
compared to NH-White respondents, NH-Black (8= 0.62; 95% CI = 0.04; 1.19) and
Hispanic (B = 0.56; 95% CI = 0.12; 1.00) respondents were more likely to believe that an
LNC would be more harmful; NH-Black (B=0.72; 95% CI = 0.14; 1.31) and Hispanic (B =
0.48; 95% CI = 0.12; 0.84) respondents were also more likely to believe that LNC would be
more addictive than a regular cigarette. In addition, NH-Black (8= -0.61; 95% Cl = -1.04;
-0.18) respondents were less likely to believe that cigarette could be “low nicotine”
compared to NH-White respondents. Among the foreign-born, those who spoke English
“well” (B=0.43; 95% CI = 0.13; 0.74) were more likely to believe that the nicotine in
cigarettes is the substance that causes most of the cancer caused by smoking compared to
those who spoke English “very well.” Respondents who had lived in the US for 11-20 years
(B=0.17; 95% CI = 0.06; 0.32) were more likely to report higher ratings of addictiveness
for cigarette smoking compared to respondents who had lived in the US for > 20 years.

1\We tested for statistical differences in demographic traits, acculturation, and smoking status between those who answered “don’t
know” (DK) vs. all other responses (Other) for items relevant to beliefs and perceptions of nicotine and addiction. Findings did not
indicate consistent differences among the DK and the Other with one exception: never smokers were more likely to answer DK
compared to current and former smokers.

The 95% confidence intervals for foreign-born and US-born respondents slightly overlapped for this comparison.
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4. Discussion

The current study examines nicotine and addiction beliefs among US adults. Our findings
indicate that approximately half of the population incorrectly believes that nicotine is the
main carcinogenic substance in cigarette smoke, aligning with findings from previous
research (Bansal-Travers et al., 2010; Cummings et al., 2004; O’Brien et al., 2017;
McQueen et al., 2014). This pattern of findings suggests that continued effort is needed to
educate the general US population on the role of nicotine in tobacco-related harm.

This study sought to fill an important research gap on the relationship between foreign-born
status and beliefs about nicotine and addiction. Our study findings extend what is known
about nicotine and addiction beliefs among consumers by showing that compared to the US-
born, the foreign-born were more likely to believe that low nicotine cigarettes would have
much lower risk of causing lung cancer compared to a typical cigarette. As those who are
foreign-born are a minority in the US, studies on nicotine-related beliefs among other
minority groups may be relevant as cultural participation and identity may influence beliefs.
For example, in one study, compared to non-Latino smokers, Latino smokers were more
likely to endorse the carcinogenic role of nicotine and less likely to recognize the addictive
properties of nicotine in cigarette smoking (Zinser et al., 2011).

Our findings indicate that, compared to US-born respondents, foreign-born respondents were
more likely to be concerned about being addicted to nicotine. Although significant variation
exists by country of origin, foreign-born individuals generally have lower smoking
prevalence compared to their US-born counterparts (Baluja et al., 2003; Lariscy et al., 2013;
Wade et al., 2013). It is possible that an underlying reason for the foreign-born group’s
concern for nicotine addiction may be due to inaccurate beliefs about the role of nicotine in
tobacco products (e.g., the belief that nicotine causes cancer). Such beliefs may initially
protect them from smoking uptake. But as acculturation grows among the foreign-born, this
may lead to increasing tobacco use for many immigrant groups (Wade et al., 2013; Wallace
et al., 2010; Colby and Ortman, 2014). Among foreign-born smokers, those who continue to
hold onto misperceptions of the role of nicotine may experience low quitting success due to
reluctance in switching to nicotine replacement therapy (NRT). Broadly, perceptions of the
role of nicotine in the domains of health and addiction have been recognized as source of
influence on cessation or switching to alternative nicotine-containing products among
smokers (Pfeffer et al., 2017). A study found that beliefs not conducive to NRT use (“NRT is
as bad as cigarettes,” and “1’d be worried about getting hooked on NRT”) were higher
among Latino adult smokers than non-Latino adult smokers (Zinser et al., 2011). Studies
have also shown that ethnic minority smokers’ concerns about NRT side effects (e.g.,
worries about accumulation of nicotine in the body) and perceived ineffectiveness may serve
as barriers to smoking cessation (Fu et al., 2007; Tsang et al., 2014). In addition, foreign-
born never smokers may be willing to try products marketed as low nicotine, believing LNC
or “light” cigarettes products to be safer. Understanding the foreign-born population’s
nicotine beliefs may inform targeted messaging and education dissemination strategies
regarding the role of nicotine on addiction and dependence, as well as tobacco-related
chronic diseases.
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This study examined the role of important correlates of nicotine and addiction beliefs among
the foreign-born, including race/ethnicity. Our findings indicated that NH-Black and
Hispanic respondents were more likely than their NH-White peers to believe that a low
nicotine cigarette would be more harmful and more addictive than a regular cigarette while
NH-Black respondents were less likely to believe that a cigarette could be low nicotine
compared to NH-White respondents. The results are consistent with previous literature that
demonstrates that racial and ethnic minorities are more likely to be cautious in their
judgements about nicotine. For example, O’Brien et al. (2017) found that respondents who
were non-White were more likely to believe that nicotine causes cancer but less likely to
believe that reducing the nicotine in cigarettes would result in a less harmful or addictive
product than a regular cigarette compared to White respondents. In addition, research
suggests that racial/ethnic minority groups have historical distrust of the medical profession
and health care organizations (Armstrong et al., 2008; Halbert et al., 2006; Boulware et al.,
2003). Such distrust may also heighten suspicion of educational messaging on nicotine.

Our study findings demonstrate the complex role of acculturation in nicotine and addiction
beliefs. Concerns about nicotine addiction were more prevalent among foreign-born
individuals with lower levels of acculturation (e.g., shorter US residency was associated with
higher ratings of addictiveness for cigarettes); this is possibly due to the inaccurate beliefs
about the harms of nicotine held among foreign-born individuals with lower levels of
acculturation (e.g., foreign-born participants with lower English proficiency were more
likely to believe that the nicotine in cigarettes is the substance that causes most of the cancer
caused by smoking compared to those with higher English proficiency). With increasing
acculturation and the related increased social normative influence of the host culture,
foreign-born individuals may harmonize their overall attitudes towards nicotine with that of
mainstream US culture, the culture of their racial and ethnic minority group in the US, or a
combination of the two. Acculturation’s impact on nicotine-related attitudes may, in turn,
result in increased risk for tobacco use among the foreign-born (National Cancer Institute,
2017). Conversely, as previously noted, acculturation may also result in increased
receptiveness to nicotine-replacement therapy among foreign-born tobacco users. Our
findings on acculturation offer a nuanced perspective on the “healthy immigrant effect,”
suggesting that multiple and potentially countervailing processes may be at work as
immigrants gradually adapt their tobacco-related beliefs and behaviors to the host culture.
Identifying these processes will add theoretical depth to the concept of the “healthy
immigrant effect” and put acculturation at a more central position in research and practice
addressing tobacco-related disparities.

Several study limitations should be considered when interpreting findings. The HINTS-FDA
data are cross-sectional in nature and do not permit causal inferences. Additionally, we
relied on available single-item measures of language proficiency and length of residence to
assess acculturation. The ability of these measures to capture the full scope and richness of
the concept of acculturation is limited. For nicotine and addiction belief items, we excluded
don’t know responses. Because never smokers were more likely to answer don’t know
responses compared to former and current smoker, findings should be interpreted with
caution. Recruitment strategies did not target more categories of ethnic membership (e.g.,
Filipino or Chinese membership) therefore we were unable to assess more granular ethnic
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categories as well as current smoking status among the foreign-born. Most respondents
completed the survey in English, likely contributing to the large proportion of foreign-born
respondents with higher English proficiency and longer US tenure. Thus, we were unable to
address the significant heterogeneity in the foreign populations in the current analysis.
Because HINTS-FDA does not capture US citizenship, US citizens born abroad are
potentially misclassified as foreign-born individuals though this number is likely to be
negligible.

Despite these limitations, we believe that the examination of immigrant status in the domain
of tobacco knowledge and beliefs has contributed important new evidence to the body of
literature on social determinants in health (Castaneda et al., 2015). In addition, our findings
can help inform culturally targeted tobacco public education efforts in reaching diverse
foreign-born populations. Culturally-tailored messaging that targets important beliefs and
values of specific groups is effective in health promotion such as smoking cessation
(Matthews et al., 2009; Wu et al., 2009). Messaging efforts that target different health
information channels perceived as legitimate and trusted by specific populations (Nguyen et
al., 2017), are delivered in the primary language of the specific population (Fang et al.,
2006), and use culturally-meaningful imagery and content (Nevid and Javier, 1997) will
strengthen and reinforce accurate nicotine messaging among these diverse populations.

In conclusion, this study fills a research gap by shedding light on the relationship between
foreign-born status and nicotine and addiction beliefs. Findings show that the foreign-born
hold inaccurate nicotine and addiction beliefs varying by race/ethnicity and acculturation.
These findings can inform education and dissemination strategies to prevent misperceptions
of nicotine, especially among vulnerable populations.
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